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LYMPH HEART SCINTIGRAPHY IN THE TOAD

O. Malpica-Albert

Department of Physiological Sciences, Universidad de Carbobo, Valencia, Venezuela

ABSTRACT

To our knowledge, there are no reports on
the use of radionuclide labeled agents to image
the lymphatic system ofanuran amphibia.
Lymphoscintigraphy was performed in 18 toads
Bufo marinus L, after the injection of Tc-99m­
serum albumin within the ventral lymph sac.
Images were obtained with a rectilinear
scanner immediately after tracer administra­
tion. Scintigrams were digitalized and
densitometric profiles were obtained. One or
more lymph hearts were demonstrated on all
18 scans. Scintigrams showed the four lymph
hearts functioning simultaneously in only 17%
of the toads. Lymphoscintigraphy with Tc-99m
serum albumin is useful to study the movement
of lymph from the lymph sacs or to study the
function of lymph hearts in amphibia.

INTRODUCTION

Imaging methods have been rarely used
to demonstrate the lymph hearts (LH) of
anuran amphibia. Zolotukhin (1) injected
bismuth carbonate suspension subcutaneously
in frogs, and observing lymph hearts on
roentgenograms. However, the quality of the
images of these organs was poor. Foxon and
Rowson (2), could not demonstrate lymph
hearts on radiographs obtained after the
injection of thorotrast into the dorsal lymph
sac of the common frog.

For physiologists interested in the
lymphatic system, the availability of
radioisotopes has been a great boon (3).
Scintigraphy with Tc-99m labeled agents has
been used to detect lymph nodes in dogs (4,5)

and rabbits (6). However, to the best of our
knowledge, there are no reports on the use of
radiotracers to image the lymphatic system of
amphibia. This lack of interest may be due to
the marked differences between the lymphatic
system of mammals and anurans. For instance,
there are no lymph nodes in toads and frogs
(7) and no lymph hearts in mammals.

This paper reports on a scintigraphic
method for detection of functioning LH in
toads, using radioactive serum albumin as a
tracer.

MATERIALS AND METHODS

Animals

The investigations were conducted with
eighteen toads Bufo marinus (L) males,
weighing 100-250 g. The toads were kept in
tap water.

Radiopharmaceutical

Tc-99m-Iabeled human serum albumin
(Tc-99m-HSA, Cintichem, Union Carbide)
was employed. The radiotracer was used
immediately after preparation. The final
dosage was 400-500 }lCi (14.8-18.5 MBq).

Imaging

Toads were lightly anesthetized with
ether and placed on the back on a corkboard.
The radiopharmaceutical, diluted in 0.9%
saline in a volume of 0.5 ml, was injected into
the ventral lymph sac. The site of injection
was kept constant (xiphoid area) in each
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Fig. 1. Scintigraphy of posterior lymph hearts and
normalized densitometric profiles. Tracer: Tc-99m­
HSA. Thin rectangular boxes represent measured
densitometric windows, R: Right side; L: Left side
and T: Transverse.

Fig. 2. Lymphoscintigram of anterior lymph hearts
and normalized densitometric profiles. Tc-99m-HSA
was injected in the ventral lymph sac. Thin
rectangular boxes represent measured densitometric
windows, R: Right side; L: Left side and T:
Transverse.

toad. Scintigrams were perfomed immedi­
ately after tracer injection. A rectilinear
scanner (Nuclear Chicago) with multihole
collimator was used. The distance between
the probe and the toads was about 5 ems.

Image Processing

Scans were digitalized using the program
Band Leader Application, V.2.01 (Israel,
1.995), 0-225 gray scale, user defined measure
windows which were displayed on each image
(Figs. 1,2). The program gives profiles of
densitometric units normalized to the
maximum density value of each profile.

findings represent activity within and around
functioning LH.

In each of 18 experiments the site of
injection of the radiopharmaceutical within
the ventral lymph sac and the volume of Tc­
99m-HSA administered were kept constant.
Nonetheless, there was a variable pattern of
LH observed on lymphoscintigrams. Only in
17% of the toads were four LH detected
simultaneously (Table I). Usually, two or
three lymph hearts were depicted (12 toads).
In this group, the anterior pair of LH was
detected in five toads. The posterior pair was
visualized in seven toads.

DISCUSSION
RESULTS

All 18 scintigrams showed from one to
four areas of focally increased tracer
accumulation (Table I) located at the roots of
the limbs (Figs. 1,2). Increased optical density
was noted in the densitometric profiles. These

Radiolabeled albumin has been used as a
tracer to visualize lymphatics (8). In the
present study, Tc-99m-HSA as a radiotracer
was used to detect LH in toads. In all of the
scintigrams performed, one or more
functioning LH were demonstrated. The
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TABLE 1
Detection of Functioning Lymph

Hearts on Lymphoscintigrams

review of the manuscript. Mrs. Samantha
Saturno kindly typed the text.
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quality of the scintigraphic images were
better than those obtained earlier (1).

The detection of LH on lymphoscinti­
grams performed immediately after the
injection of Tc-99m-HSA confirms the fact
that in Amphibia, there are cor lymphaticum
and a rapid lymph circulation (7).

Most studies on lymph hearts have been
performed on the posterior (coccygeal) pair
located immediately under the skin.
Scintigraphy allows visualization of the more
elusive anterior pair, which are located under
the scapulae.

Only in 17% of scintigrams were four
lymph hearts visualized simultaneously. This
lack of demonstration of one or more lymph
hearts on scintiscans may be due to temporary
pauses in the intrinsic contraction of these
organs (9,10), variations in the amplitude of
beats (10) or differences in drainage of lymph
from the ventral lymph sac.

Colored dyes have been used to study the
movement of lymph from the lymph sacs to
the blood in anuran amphibia (11).
Lymphoscintigraphy with Tc-99m-HSA may
also be useful for this purpose but due to the
rapid lymph circulation in amphibia, imaging
with a computer-interfaced scintillation
camera is recommended.

Number of
LH Detected

One

Two

Three

Four

LH: Lymph heart

Number of
Toads

3 (16.6%)

6 (33.3%)

6 (33.3%)

3 (16.6%)
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